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UNLIKE BURMA, the Vietnams, Cambodia, Malaysia, Indonesia, Thailand has
never at any time been under the domination of a Western Power and it is only in
the last quarter of a century that much authentic information about it has become
available. Traditionally, of course, it is the home of the white elephant, of Siamese
twins and cats, and, to the cinema-going public who remember "Anna and The
King of Siam", a romantic land of almost mediaeval splendour.
The country, which occupies some 200,000 square miles, is about the size of
France and rhomboidal in shape, with a long narrow tail like a fish of the ray
species. High mountain ranges dominate its northern and western borders whilst
the central plain is drained and irrigated by many rivers, notably the Chae Phya
which flows into the Gulf of Siam. On the north-west it is bounded by Burma, on
the north-east by Laos, on its eastern side by Cambodia and South Vietnam, while
in the south its frontier joins with that of Malaysia.
Still predominantly agricultural, the economy of Thailand hinges on the produc-
tion of rice, in this respect its place in the Far East being comparable to that of
the United States and Canada in the West. Just as these countries supply the major
part of the wheat required for the western style of diet so is Thailand the Canada
of the Orient in being the main source of rice in South-East Asia. Other important
industries include: tin mining and rubber planting in the southern province, teak
forestry in the north' and all over the country the manufacture on hand-operated
looms of silk, as famous for its quality in the civilized world as is Irish linen.
In the 1960 census the population was 271 million with a sex ratio of 92.0 for
males (13 and 14 million males and females respectively), some 54 per cent being
under the age of 20 years2. The rapid growth of the capital, Bangkok, and its
situation on the direct air route to Japan and Australia has transformed it from
the one-time picturesque "Venice of the East" with its many canals or "klongs"
and bridges, and a population of some 700,000 before the second great war, to a
modem city of 2 million inhabitants which rivals Calcutta, Singapore, Hong Kong
and even Tokyo in its increasing importance. Other large cities, however, are few,
the chief being the beautifully unspoilt Chiengmai in the north-west province with
half a million inhabitants.
Geographically, Thailand lies between the 5th and 20th parallels of latitude so
that the climate is tropical, the temperature fairly constant throughout the year
and the seasons marked only by dry and rainy phases. During the latter periods
extensive flooding of the low-lying central plain, particularly around Bangkok,
occurs.
"Thai" means free, and the original Thais were migrants from the Himalayas in
India and from Yunnan in China. Ethnically the people are a composite race whose
physical characteristics reflect both their places of origin and their mixed Chinese-
Indian descent: light-coloured skin like that of southern Europeans, a pyknic
build, small stature and the absence of obesity being particularly noticeable, as is
their happy disposition and friendly mien towards strangers. No people excels the
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this having been corrupted through usage by the Portugese, Dutch and British to
"Siam". The name "Thailand", which emphasizes the independence and peace-
loving propensities of the Siamese, was taken in 1938 after an internal political
upheaval which led to the establishment of a constitutional type of Monarchy and
Government. The present King and Queen are prominent figures and occupy much
the same place in the affection of the people as does our Royal Family.
Inheritance is not direct and the advance of medicine in the country owes much
to its "father", the previous king, Prince Mahidol, who himself was a doctor and
student at Edinburgh and Harvard. The Prasat Institute of Neurology to which it
was my good fortune to be attached* is directly under Royal patronage and at
the time of writing is the only one of its kind in Asia.
Although there are some Muslims, especially in the south, Buddhism is the chief
religion of the people. There are some 250,000 priests or monks and one sees their
profound influence everywhere over the lives of the people as they roam the
streets barefooted, clad only in their saffron-coloured robes and carrying the
traditional brass bowls to receive the freewill offerings of food upon which they
are entirely dependent for sustenance. Temples and pagodas are a constant feature
of the countryside, many of these dating back for more than a thousand years and
the bas reliefs in bronze with which many of them are decorated indicate that in
the Orient as in the West the priest formerly undertook the duties of physician.
Even to-day the power of the priesthood is great in this respect for in many parts
of the land it has been largely through their co-operation that the authorities have
been enabled to procure adequate treatment for lepers. Buddhism, indeed, is as
dominant a force in Thailand as is Roman Catholicism in Spain and in the Republic
of Ireland.
MENTAL DISORDERS
Mental disorder is no more common in Thailand than it is elsewhere, but neither
is it less frequent and there are some differences in the pattern it presents as
compared to western countries and especially Great Britain and Northern Ireland.
In 1953, when the population was 18 million, 3,447 patients were admitted to the
five mental hospitals, the bed accommodation of which at that time represented
just one half of the total provision made for all kinds of illness, both physical and
mental3.
I spent a day at the Suanprung Hospital, Chiengmai (Dr. Arie S. Watana) and
was impressed by the arrangements for grouping patients according to behaviour
and the need for ambulant or bed treatment. There was plenty of space available
for recreation and the departments of occupational therapy and physiotherapy
were in constant use and well-equipped, the impression received being that the
doctors knew their patients individually and that only essential restrictions were
placed upon the liberty of the latter. This is remarkable when one considers the
statement of one Thai authority that thirty years before such barbarous practices as
beating patients or forcibly blowing an irritant up their nostrils were still in vogue
for the treatment of depression.
* As Visiting Consulting Neurologist to the Thailand Government under the auspices of the
British Council.
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It is perhaps with respect to the organic reaction types that the pattern of mental
illness in Thailand differs most from that here. General paralysis of the insane and
meningovascular syphilis still occur, but in the mental hospitals there are com-
paratively few old people suffering from presenile or senile dementia and three
factors are held to be responsible.
(1) Structure of the population. As already mentioned over 50 per cent. is under
the age of 20 years, but only 4 per cent. is in the 60 or over age group. The
comparable figure for the United Kingdom (Great Britain and N. Ireland) is 17
per cent.4.
(2) Structure of the family group. Unlike Western countries, in Thailand there
is often no scatter of different generations of a family into separate households. It
is not uncommon still to find, living under the same roof, grandparents, uncles,
aunts, parents and their children, so that a menage may include some 10-30 persons,
depending more on the number of survivors than on the size of the house. Great
respect is still paid to elders and, because plenty of help is available, dementing and
otherwise frail arteriosclerotic patients are treated at home for so long as this is
possible.
(3) Infrequercy of atherosclerosis. Although no convincing statistical infor-
mation is available, there is a general impression among doctors in Thailand that
atherosclerosis has a relatively low incidence, this being attributed to the low animal
fat and protein content of the largely vegetarian diet of the population, which
consists principally of rice. As already mentioned obesity is rarely seen.
If comparatively few chronic organic brain diseases find their way into Thai
mental hospitals, acute toxic hallucinatory reactions are commonly encountered,
these states often being induced by drugs, notably cannabis indica or hashish,
heroin, opium or alcohol, cerebral malaria, avitaminosis and occasionally cysticer-
cosis. Old ideas die hard and the widely-held belief that the temperament and
constitution of western man and of the oriental differ to such an extent that the
former seeks relief in alcohol and the latter in opium is not supported by the
march of events in recent times. The taking of alcohol is forbidden in the Buddhist
doctrine, but in Thailand the import of opium and its derivatives from Laos was
prohibited some 15 years ago by Government decree and this may have to do with
the fact that over the same period there has been an increase in the misuse of
alcohol. Hashish or marihuana, also prohibited, is more difficult to control as it
may be grown easily on waste land and is widely used by the peasantry. Thus, in
rural districts of the northern part of the country when guests are being entertained,
it is the custom to flavour the traditional chicken curry (Thai style) with the
drug so that within a quarter of an hour the guests became relaxed to such an
extent that what started soberly may well become a hilarious party with much
singing and dancing and other manifestations of merriment3. Hashish is also
often incorporated in native or home-made cigarettes and we sampled these at
a party one evening in Lampong, near Chiengmai.
But chronic alcoholism now represents a problem in the country, the kind
of alcohol taken depending to a large extent on the social status of the consumer.
Labourers, rickshaw coolies, building-site workers drink locally and illicitly distilled
rice wine or rum which is comparable to Japanese "Sake". The more impoverished
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may contain dangerous proportions of methyl alcohol. In common use also is
fermented sugar palm juice which, however, is stronger than beer although resemb-
ling it in other respects. Finally, there is a liqueur called "Ooh" which is said to
have a special flavour and is very potent3,
At the Prasat Hospital in Bangkok there is a well-organised and conducted
unit of 25 beds devoted solely to the treatment of chronic alcoholics and other
forms of drug addiction. There, it is always possible to see examples of the different
manifestations of alcoholism, ranging from polyneuropathy and the Korsakov
syndrome, Wernicke's encephalopathy, cerebellar ataxia to chronic dementia. One
patient I saw, who was demented and had apraxia and other signs of a callosal
lesion, may have been suffering from the Marchiafava Bignami syndrome.
Affective Disorders
These comprise only a small proportion of mental hospital patients but
schizophrenia ranks high, in one large hospital accounting for 70 per cent. of the
total admissions over the period of one year. The simple, catatonic, hebephrenic and
paranoid types are all seen but with the last named it is unusual to encounter
highly organised delusions leading to anti-social behaviour and, by and large, Thai
schizophrenics are said to be quiet and biddable3. It is suggested that the emotional
reaction of frustration in Thailand is typically one of withdrawal rather than of
hostility. In the Buddhist doctrine, if a man acquires true realization of the self, he
loses all craving for worldly pleasures and this attitude tends to promote intro-
version. Indeed, it is normal practice for people all over the country, when faced
with an apparently insoluble problem, to retire to a temple where they may remain
in solitary meditation for days at a time. A further point of interest in connection
with the frequency of schizophrenia among the Thais is the predominance of short,
stocky or "pyknic" physical types which is in conffict with Kretschmer's theories
on the relationship between body build and character.
Psychoneuroses
It was the increasing prevalance of psychoneurosis in the population in 1957
that led Dr. Prasop Ratanakorn, now Director of the Prasat Hospital and Neuro-
logical Institute, to press for the opening of a hospital in Bangkok, which was the
first to provide treatment for this type of patient. At present 40 beds out of the total
of 140 are devoted to psychoneurosis and in the outpatient department, where some
100-150 patients attend daily from Monday to Friday, direct observation would
suggest that neurotic reactions are very common and affect some 90 per cent. of the
patients attending. Neurosis is common among the Buddhist priesthood the
asceticism of whose lives places a heavy strain on more vulnerable personalities.
ORGANIC NERVous DIsEAsES
The pattern of organic nervous disease in Thailand differs greatly from that
seen in western countries, and, as it was with this respect that I was chiefly con-
cerned during my stay there, the subject will be considered in more detail.
There are only three neurological and neurosurgical centres in the country (Table
1). Two of these are incorporated into university teaching hospitals and there is
every prospect that the third (the Prasat Institute) may also become so in the next
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ample capital seems to be available for building and for equipment.
TABLE 1
Neuroiogy in Thailand (1965)
Centre Facilities
Siririaj University Hospital, An old hospital (circa 1879) being rebuilt. Neuro-
Bangkok logical and nurosurgical beds at present scattered
but there is a separate neurosurgical theatre and
E.E.G. department. A combined unit under the same
roof is under construction.
Chulalongkorn University Hospital, Modern 3-storey building housing 33 neurological
Bangkok and 33 neurosurgical beds with 8 psychiatric beds.
Laboratories, museum, library, classroom for teach-
ing. E.E.G., E.M.G., operating theatres. Paediatric
neurol. affiliated.
Prasat Hospital and Neurological At present has no university or teaching hospital
Institute connections but such are envisaged. 140 beds: 75
neurological, 40 for psychoneuroses, 25 for drug
addiction. Buildings modem and beautifully designed
and set around enclosed gardens. Cons. neurosurg.
visits weekly from Siririaj Hospital. Neurosurgical
theatre. E.E.G. and E.M.G. departments with neuro-
radiology. Institute contains laboratories for neuro-
pathology, chemistry and physiology.
Prasat Hospital, Songkla, A branch of the above with 30 beds, opened in
South Thailand 1965.
Although infrequent I saw examples of many well-known diseases of western
civilization such as myasthenia gravis, motor neurone disease, Tay Sachs disease,
Friedreich's ataxia, muscular dystrophy, Parkinsonism (Tables 2, 3 and 4). Extra-
TABLE 2
Neurological In-Patients Undergoing Treatment
PRASOP HOSPITAL: a noslogical census made on 26.2.65
Cerebral vascular disease ......
Epilepsies ...... ...... ......
Brain Tumour ...... ..... ......
Sequelae cerebral trauma ......
Parkinsonism ...... ...... ....
Peripheral neuropathies .....
Tuberculous meningitis ....
Other forms of meningitis ......
Friedreich's ataxia .....
Acute encephalitis ......
Motor neurone disease ......
Post-rabies vaccinal myelitis
Multiple (disseminated) sclerosis
...... ...... ..... ...... 7
...... ...... .... ...... 7
...... ..... ..... .... 7
...... ...... ..... ..... 5
...... ...... ...... ...... 3
...... ...... ....... .... 4
...... ...... ...... ...... 3
...... ...... ...... ...... 3
.... ...... ...... ..... 2
...... ...... 1
...... ...... ...... ......
...... ...... ...... ...... 1
...... ...... ...... ...... 1
Total 45
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Neurological Adnmssions (1964). Chudalongkorn University Hospital
Cerebral vascular disease ...... ...... ...... ......
Acute encephalomyelopathies ...... .....
auto-immune (post-rabies vaccination), viral, bacterial,
allergic
R abies ...... ...... ...... ..... ......
pilepsies ...... ..... ......
Ihtracranial tumours ...... ...... ...... ...... ......
Polyneuropathies (Beri-Beri) ......
Motor neurone disease
Cerebral cortical atrophy (Presenile) ......
......I ..... ....... ......
multiple sclerosis (7), myopathies (5), myasthenia (3),












Neurosurgical Admissions, Chilalongkorn University Hospitl (1963). (6 months)
1. Trauma (cerebrospinal) ...... ...... ......
2. Pyogenic Infections ...... ...... ......
(brain abscess, epidural abscess, etc.)
3. Brain tumours ...... ..... ...... ......
Spinal cord tumours ...... ...... ......
4. Vascular ...... ...... ...... ...... .....
Cerebro-vascular insufficiency ......
Intracerebral haem. . .....
Internal carotid occlusion ......









Aneurysm ...... ...... ...... ...... ......
Congenital hydrocephalus and meningocele ......
Miscellaneous ...... ...... ...... ...... .....
Trigeminal neuralgia ...... ...... ......
Malignant exophthalmos ... ...... .....
Parkinsonism ...... ...... ......












pyramidal disease is not uncommon and choreoathetosis and Parkinsonism go by
the name of "Sanibat"5, a Thai word which means jerking, involuntary movements.
An hereditary-familial form resembling our Huntington's chorea, and probably
having the same genetic characteristics, is also recognised. It affects males more
than females and the usual age of onset is between 40-50 years. Sydenham's chorea
(Sanibat Luknak) or "little"" Sanibat still occurs in children and I saw one
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choreoathetosis in Thailand avoid hospitals and depend for support on the Bud-
dhist priests so that one may see them frequenting the neighbourhood of temples.
The local inhabitants treat them with a certain veneration, which is natural because
of their belief that they are possessed by evil spirits. But a different kind of evil
spirit was responsible recently for the outbreak of 45 cases of parkinsonism in
women, all of whom were employed in a flash-light battery factory in Bangkok,
where they had been exposed to the inhalation of manganese in dry dust form. No
similar cases have been reported in the United Kingdom6. Dr. Sombut Sukonthab-
hand of the Siriaraj Hospital secured the autopsy results in two of these cases and
has a paper in course of preparation on their clinical features. Textbooks emphasize
that manganese poisoning causes parkinsonism but although signs were present in
all of the three patients I examined (impassive, greasy-skinned facies, tremor at
rest; bradykinesia and poverty of associated movements; increased resistance to
passive stretching of muscles) even more striking were the cerebellar and dementing
features. Obesity was also a feature and increased emotional lability, the facile
laughter of the patients reminding one of Wilson's disease. Tremor was brought out
on attempted action or intention and was coarse in character, at times almost
amounting to ballismus and the gait was-reeling and ataxic but none of the
patients showed nystagmus or dysarthria and there were no pyramidal signs.
Treatment had been given by B.A.L. but in all cases the disease appeared to be
slowly progressive, the dementing features especially becoming more pronounced
with the passage of time. At autopsy changes were found in the cerebellum which
corresponded closely to those described by Van Bogaert7 in 1938 as a result of his
experimental work with monkeys after poisoning by the inhalation of small amounts
of finely sprayed metallic manganese. These changes included degeneration of the
Purkinje cells and partial disintegration of the granular layer over a wide area.
Changes were also found in the dentate mucleus. When. the path of human intoxi-
cation is by inhalation, liver and renal changes are not seen, these involving only the
nervous system, the earliest signs pointing to cerebellar disturbance. By contrast
the effect on the lenticular nucleus may be transient and unaccompanied by any
irreversible damage.
There were two other curious features of Thai neurology that may be mentioned
and for particulars of which I am indebted to Dr. Charas, senior neurosurgeon at
TABLE 5
% calcified
Source pineal bodies on No. of
routine X-ray skull Subjects
Thumnoon C.,
Silliwat A., and
Charas S., Bangkok (1964) 8.2 500
Vestine & McKinney, U.S.A. (1926) 47.9 616
Dyke, U.S.A. (1929) 51.0 2,724
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department in Belfast, Dr. Sean Mullan, Professor of Neurosurgery in Chicago.
The first is the infrequency among the Thai people of cdcification of the pineal
body.
In the Bangkok series collected by Dr. Charas children- were included but the
earliest age at which pineal calcification was observed was 15 years. When all
persons beneath the age of 20 years were excluded the percentage of patients
showing calcification was still appreciably lower than in western countries, i.e.,
13.3 per cent. as compared to 49.5 per cent. in N. America8.
The other is that when a child is born in Thailand and found to have menin-
gocele or encephalomyelo-meningocele, its situation is not in the posterior part
of the skull as in western countries but in the anterior part, giving rise to a
sincipital menwngoele. In most cases Charas9 found that the site of the persistent
cranial opening was at the junction of the ethmoid and frontal bone, just anterior
to the cribriform plate and the crista galli. In some patients the signs were so
slight as only to cause bulging and flattening of the base of the nose. In others
a mass or masses presented, sometimes without skin covering so that brain elements
were exposed. The chief differential diagnosis is from congenital and acquired
tumours and cysts but in the very young radiograms of the skull will indicate in
sinoccipital meningocele that the distance between the orbits is greatly increased
and in older children the actual bone defect can usually be seen. Hydrocephalus,
epilepsy, mental backwardness, facial deformities and secondary meningeal infec-
tion are often associated as complications and operative treatment was only
undertaken when these had been dealt with by antibiotics and there was no
evidence of considerable brain damage.
The Peripheral Neuropathies
Reverting to more common neurological diseases, one should first refer to
the prevalence of the peripheral or nutritional neuropathies, the incidence of which
is very great. I saw examples in hospitals all over the country. Usually these cases
are classified in admission lists as "Beri Beri" but to relatively few can the term
be applied strictly because it refers to absolute deficiency of thiamine in the diet
from eating polished rice and this is rarely the sole explanation. In by far the
greater proportion the cause is multifactorial and induces a relative rather than an
absolute deficiency of thiamine, this often being associated with deficiencies in other
essential vitamins, notably B2, B, 10. Beri-Beri is not a disease which is associated
with famine. Cardiovascular beri-beri indeed, occurs in persons who have ample
supplies of polished rice and good appetites to eat it"1. Raw polished rice has a
value of only 0.15 mgm. thiamine per 1,000 calories and most fruits, vegetables
and flesh foods contain only a little more of the vitamin to raise the content in the
diet above the critical level of 0.25 mgm. per 1,000 calories. Whole wheat by
contrast is actively protective against thiamine deficiency because it contains as
much as 1.2 mgm. per 1,000 calories. It is the poorly-balanced diets taken by most
Thai sufferers from beri-beri that accounts for its prevalance and the chief pre-
cipitating factors appear to be as follows:
(1) Hard ncmw labour. Although the effect of climate on protein requirements
is not fully understood loss of nitrogen in sweat is high when heavy manual labour
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who had to work 10 hours a day, 6-7 days a week at hard manual labour, digging,
shovelling or lifting heavy weights. Most of them were country boys from the north-
east part of the country who had migrated to the city for the opportunity of steady
employment and the good chance of earning 10-20 Bahts a day, this sum being
equivalent in our money to 3s. 4d. to 7 shillings.
(2) Diet. Owing to the high cost of living in Thailand, their diet consisted
almost exclusively of rice, eaten in the sticky form, that is cold after previous
boiling and carried in canister-like bamboo containers or in pots which could be
slung to the waist belt.
No statistics of the present day diet of these people are available for comparison
against war time figures, but certainly the amount of protein and fat eaten by the
patients I saw with neuropathy was very small and consisted only of a little pork,
dried or raw fish. The practice of eating raw fish is very prevalent and will be
referred to later, but raw fish contains thiaminase, which inactivates thiamine and
causes the so-called Chastek paralysis in foxes and cats. It is possible that this may
be another factor tending to neuropathy in this type of subject.
(3) Alcohol. From what has already been said about alcohol, it will be obvious
that more often than not this is a contributory factor to neuropathy. Acetaldehyde,
the intermediate product of ethyl alcohol breakdown, interferes with the part played
by lipoic acid in enzyme activity and formaldehyde, its counterpart in methyl
alcohol drinking, exerts a poisonous effect on cytochrome oxydase.
(4) Liver disease. Liver disease is common in Thailand, e.g. amoebic abscess,
infestation with trematodes (flukes), e.g., Schistosoma japonicum and S. haematob-
ium, subjects becoming infected from working in contaminated water in the canals
or klongs which abound in the city and countryside or from eating raw fish.
(5) Gastrointestinal disease is another important contributory factor interfering
with the synthesis of vitamin B in the gut, e.g., bacillary and amoebic dysentry;
infestation with tape and round worms. Some notion of the prevalence of parasitic
infestation of children in Thailand can be had from the-fact that 80 per cent. of
children have an eosinophilia, counts up to 20-30 per cent. in the blood not being
unusual.
19.2.65. Prasat Hospital: (Male) Thai, aged 17 years, works as labourer in saw mill,
Bangkok. Recently moved to city from home in N.E. Thailand. Wages 10 Bts. daily
(3s. 4d.), works 10 hours, 6-7 days a week. Diet almost exclusively polished rice with
small amounts pork or fish (dried or eaten raw).
Five days before admission became febrile and noticed pains all over with weakness
in limbs so that he had difficulty in walking. Feet and hands felt numb and he burned
his right hand through its coming in contact with very hot water. No swelling of legs or
dyspnoea.
On examination: Bilateral foot drop with steppage gait and wrist drop. No muscular
wasting but tenderness++, especially in left lower limb. Glove and stocking anaesthesia.
Absent tendon reflexes. (Blood count and W.R., C.S.F. normal. Pyruvate tolerance
increased).
In all these cases the blood pyruvate level is elevated, but despite its return to
normal on intensive vitamin B1 therapy there is usually little change in the neuro-
logical state. Treatment is by a well-balanced diet, rest and physiotherapy and it
is only in the long term after several weeks or months that good results with partial
or complete restoration of motor and sensory function are seen.
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Although rare in Europe and North America leprosy is still common in tropical
countries and Thailand is no exception. Not as a rule a direct cause of death,
leprosy shortens life and causes incapacity, about 20 per cent. of all patients with
the disease showing some physical disability, which is related chiefly to its neuro-
logical complications. In Thailand it is estimated that 10 per cent. of all patients
who attend dermatological clinics for skin rashes of differents kinds are suffering
from the disease'3, but reliable figures as to its prevalence in the country are not
available. The W.H.O. and other organizations have conducted many field surveys,
teams of observers camping in the vicinity of villages to trace all local cases, and
a story is told of one such team who, after they had been on location for some
weeks, proudly announced to the head man that they had found some 13 cases
of the disease in his district. The head man examined the list politely and compli-
mented the field workers on the thoroughness of their results, but he added two or
three other names of patients they ha-d overlooked!
A few miles from Bangkok is the Phra Pra Institute which accommodates 1600
lepers and provides everything necessary for their treatment and welfare from
hospital beds, expert medical and surgical assistance, laboratories to well-equipped
machine shops, where ambulant patients can work under sheltered conditions.
The skin lesions of leprosy were beautifully demonstrated by the late Dr. Ross
in a former Scott-Heron Lecture and I need not refer to them again but there is
scope for more extensive study of the neurology of leprosy, especially by elec-
tromyography. Monrad Krohn's monograph on its clinical aspects was published
over forty years ago'4. M. Ieprae can attack the cutaneous nerves directly through
skin lesions, but in patients with severe leprous neuropathy it is probable that
infection is blood-borne and introduced by insect bites, scratching or abrasions of
the skin. The neurological signs depend both on the extent of the infection and
the resistance of the host. The organisms lie in the neurolemmal sheaths and
Schwann cells of peripheral nerves, and at each neural turn over are liberated to
spread infection still further throughout the peripheral nervous system'5. In
districts where the disease is prevalent it is not unusual to see children and even
adults who show no other signs of ill health than thickened peripheral nerves,
which not only can be felt but seen.
Peripheral loss of sensation is one of the earliest and most constant features,
causing anaesthesia and analgesia, but the sparing of joint position sense and
other posterior column functions is often equally striking. Nor is the anaesthesia
invariably "stocking and glove" in type; a segmental distribution may be
simulated. Indeed,- seeing these patients with their symmetrically wasted hands it
is easy to understand how at one time syringomyelia and motor neurone disease
were thought to be formes frustes of leprosy.
By and large the clinical pattern, however, is typical of a peripheral neuritis:
proximal muscular wasting can occur but is unusual; the Vth and VIIth cranial
nerves are often attacked, facial paralysis, facial analgesia and hypaesthesia being
common, but so far as I am aware trigeminal neuralgia or tic douloureux have
never been described. Ulnar, median and radial nerve palsies usually co-exist, caus-
ing wrist drop, wasting of the intrinsic muscles of the hands and claw deformity. In
the lower limbs bilateral foot drop is common with wasting in both the anterior
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tendency to ulceration and deformities of the hands and feet, consequent upon
fingers or toes sloughing off, so that a patient might only have a pair of stumps
upon which to walk and hands so deeply pitted with scars and bereft of all but
the proximal phalanges as to render them virtually useless. Undoubtedly (as in
syringomyelia) trauma is largely responsible for when patients had been under
medical supervision and protected against trauma these effects were not so
apparent.
One leper, a man of 60 years, who had been aware of his state for twenty years
had marked gynaecomastia, due to leprous invasion of the testicles leading to resi-
dual atrophy. Falling off in sexual libido had been noticed since the age of 40,
but he had two grown-up children. Gynaecomastia I believe is ofrelatively common
occurrence in leprosy but in older textbooks16 is said only to occur when the
disease begins before puberty. In this case the evidence was strong to the contrary.
The Myelopathies
Of particular interest in relation to current trends of thought on the aetiology of
multiple or disseminated sclerosis is the pattern of demyelinating diseases in S.E.
Asia. This differs radically from that seen in northern temperate latitudes, both in
Europe and in America and in two chief respects:
1. Multiple sclerosis ca and does occur in Thailand and in Japan but its
incidence and prevalence are extremely low in both countries. McAlpine and his
colleagues, who made systematic surveys both in the northern and southern parts
of Japan'7 confirmed that the disease is rare in both localities, and during my
stay in Thailand I found the same to be true for that country. I was invited to
see several doubtful cases but only found two patients in which the signs and
symptoms conformed to the clinical picture with which we are familiar.
The first was a schoolgirl of 15 years, a doctor's child, with acute retrobulbar neuritis
affecting the left optic nerve. Vision had become impaired in the left eye over the course of
a few days and just 3 weeks after the child had had acute tonsillitis, for which she had been
treated with one of the tetracycline group of antibiotics. 'Tere was a paracentral scotoma in
the left visual field with total loss of colour vision in the left eye and some fluffiness of the
disc margins, but the fields of vision were full. Subjective sensations of numbness and pins
and needles in the lower extremities were complained of at the same time as she had the
impairment of vision, but otherwise clinical examination was negative. X-rays of the skull
and optic foramina were normal and the W.R. and blood count showed no abnormality.
After 3 weeks' treatment by steroids vision was restored although for some weeks later a
persistent small scotoma could still be demonstrated with defective colour vision in the left eye
and some slight temporal pallor of the disc.
This could be a potential case. Retrobulbar neuritis is, of course, common in
tropical countries and is most often the expression of vitamin deficiency but in
such instances the lesions are bilateral and in this one the appearances more closely
corresponded to the type of unilateral acute retrobulbar neuritis which one finds
in multiple sclerosis.
The second case was in a married woman of 40 who had noticed the previous August,
1964, progressive weakness in the left leg and on admission to hospital had shown unmistak-
able physical signs denoting a Brown-S6quard type of lesion affecting the left half of the spinal
cord at the level of T.11. Spinal cord compression was suspected but there was no evidence
of a block on manometry or of raised protein in the C.S.F., the only abnormalities in which
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curve 011000000. A provisional diagnosis of multple sclerosis was made and the patient
treated by A.CT.H. with some subjective improvement, so that she was able to walk again.
In January, 1965, however, she had a relapse with weakness this time affecting both legs and
on examination was found to have bilateral extensor plantar responses, in addition to
paraparesis and the sensory loss previously noted, but there was also some dysdiadokokinesia
of the left upper limb and fine nystagmus on lateral gaze to the left. Myelography was
performed but showed no abnormality. There were 63 lymphocytes in the CS.F., protein was
not elevated although the colloidal gold curve was now 123332210. All other investigations
of the serum proteins, E.S.R., blood, etc., were negative.
In the other cases I saw neither the character of the history nor the physical
signs justified a diagnosis of multiple sclerosis. In one, a woman of 40, there had
been an obscure illness some 6 months previously with vertigo, vomiting and weak-
ness in the legs but there had never been any convincing neurological signs and
when I saw her in March, 1965, she was well. In the other case physical signs were
abundant:
In the upper extremities action tremor, dysdiadokokinesia, decomposition
of movement, associated with increase of tendon reflexes and voluntary muscular
weakness and coarse horizontal nystagmus and dysarthria. This looked like multiple
sclerosis but in the lower extremities the picture was quite unlike the disease and
more that of a peripheral neuropathy. There was a stocking type of anaesthesia,
absent knee and ankle jerks and bilateral foot drop with wasting below the knee.
There had been a history of jaundice at the onset with diplopia. The cerebellar
signs in the upper extremities had appeared after that and the weakness in the
legs had been the last sign to develop. Blood and c.s.f. sugars were elevated and the
possibility of a diabetic neuropathy, a collagen disease or carcinomatous neuro-
pathy was considered. It was not felt likely that the case could be one of multiple
sclerosis, in which disease signs of peripheral neurological disease are not a feature.
3. There is a comparatively high incidence of acute disseminated encephalo-
myelitis, neuromyelitis optica and acute transverse myelopathy in Japan and in
Thailand. All Japanese workers refer to this peculiar feature of their country
where multiple sclerosis is notably rare but these other forms of myelopathy
relatively common. Today in Japan the incidence of acute disseminated encephalo-
myelitis has declined and fewer cases are seen, but in Thailand the incidence of
acute disseminated encephalomyelitis and of acute transverse myelitis still continues
to be high-30-40 cases, for example, being admitted to the Chulalongkorn
Hospital, Bangkok, annually.
The connecting link between these curious circumstances probably lies in the
prevalence in both countries of another disease of the nervous system-human
rabies-which 20 years ago affected Japan and Thailand about equally. Owing to
legislation in the former, however, the disease has been brought under some measure
of control. But in Thailand human rabies is still prevalent, being invariably fatal
and accounting for some 30-60 deaths annually in Bangkok hospitals alone. In
England, muzzling and quarantine laws for dogs and cats have been enforced since
1885, since when the disease has become virtually extinct, but in Thailand there
are no nsuch regulations. Licences are not required for dogs and a great majority
of these animals are ownerless mongrels which roam the streets freely and in large
numbers. Religious principle accounts for the tolerance and kindness with which
85they are treated by the people-children and adults alike. Motoring accidents are
not infrequently caused by drivers swerving to avoid dogs and litters of newly
born pups are sheltered and fed even by poor people. After sunset it is not uncom-
mon in Bangkok to see children eating their evening meal of rice, seated on the
still warm pavement, and attended by an expectant retinue of dogs. During peri-
patetic excursions I saw two people being bitten, the incidents, however, causing
no great stir. The only official provisions made to cope with the menace are:
First, dog-catching teams which may sometimes be seen at night discreetly
carrying out their highly unpopular crusade with the aid of long handled nets, by
which any ownerless dogs found wandering are seized and carried away for
summary execution in a lethal chamber.
Second, the Saovabna (Pasteur) Institute in Bangkok provides a phenolized anti-
rabies vaccine of the Semple type which contains a large amount of neural
tissue in its composition. The original strain of rabies virus was brought from the
Pasteur Institute in Paris in 191318 and thereafter promulgated in rabbit brains.
In Thailand since 1946 the vaccine has been given in most instances by subcutane-
ous inoculation into the thigh in a strength of 5% in doses of 5 ml. daily for 14
days. For deep bites on the face, head or neck 5 ml. are given for 21 days. Between
1913 and 1956 some 84,083 courses of preventive treatment were given.
Not all cases of acute disseminated encephalomyelopathy were related to recent
anti-rabies vaccination but the great majority gave a history of a recent dog bite,
symptoms appearing within the first 3 weeks of being bitten and after the 4th
to the 10th injection of vaccine, thus occurring at a much earlier period than
is seen in rabies, where the incubation period may be anything from 1-3 months
and is occasionally delayed for a year.
The following two examples which I saw are typical of acute disseminated
encephalomyelopathy and acute transverse myelitis respectively:
Male Chinese, aged 25 years. Bitten by rabid dog two weeks before admission to
Chdlalongkorn Hospital, Bangkok. He had become ill after the sixth injection of
Antirabies Vaccine with headache, vertigo, muscular weakness of the limbs and difficulty
in micturition. Despite these symptoms he continued to receive "daily shots" until after
the fourteenth injection when he developed hyperpyrexia, became delirious and soon after
passed into coma.
On examination: Comatose, appears to be quadriplegic, all tendon reflexes
depressed. No papillkedema. Pupils sluggish. No neck stiffness of Kernig. C.S.F.: clear
fluid, cells only, protein normal. Respiratory failure supervened and he died within
twenty-four hours of admission despite positive pressure respiration and tracheotomy.
Post-mortem examination: Ascending myelopathy in cord with extensive scattered
areas of demyelination in cerebral white matter. Cortical neuronal tissue relatively intact,
no inclusion bodies seen. Perivasculor cuffing.
Male Chinese, aged 33 years. Bitten by dog three weeks before and given daily inocu-
lations from the first day. On 13th day developed coryza-like0 symptoms and weakness in
legs. Weakness progressed so that by the 18th day he was paraplegic and had lost
control of his bladder and rectum. (Inoculations of A.R.V. had been discontinued after
13th day).
On examination: Absolute loss of motor, reflex and sensory function below the level
of T.8-9. Retention of urine with overflow incontinence, faecal incontinence. Paraplegia
flaccid. No wasting of muscle. C.S.F. 128 mgm. protein, 38 cells (Neutrophils 75, lymphos.
25%), sugar 59. Queckenstedt negative. Spinal radiograms and myelography negative.
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Uchimura and Shiraki'9, who on post-mortem examination found areas of
demyelination in the brain and spinal cord resembling acute multiple sclerosis.
It is now known that the post anti-rabies vaccine disease-acute encephalomyelo-
pathy-is identical with its experimental counterpart which can be induced in
certain laboratory animals by inoculation with emulsions of homologous brain
and spinal cord to which a fortifying adjuvant has been added. In Japan and
Thailand, therefore, it is the prevalence of rabies and the need for preventive
vaccination or inoculation that has created what is probably a unique and cer-
tainly vast natural laboratory for the study of demyelination in man.
I suggested to my colleagues at the Prasat Institute that they should conduct
a 10 year follow-up study of survivors from post-rabies vaccinal encephalomyelitis
to find out if any of them subsequently developed relapsing and remitting symptoms
like multiple sclerosis. Japanese experience suggests that they do not. The follow-
up could be both retrospective and prospective and there should be little difficulty
in collecting 100 cases and the opportunity of doing this on a significant scale
should not be neglected.
Microscopically, the lesions in acute disseminated encephalomyelopathy and
multiple sclerosis differ. In the latter, for example, it is always possible to detect
age differences in demyelinated plaques, some being of recent origin and others
much older. Yet, the autoimmune theory holds such promise that the possibility
of there being an immunological connection between the diseases cannot lightly be
dismissed. One is reminded of pre-antibiotic days and of acute tonsillitis and
quinsy. One attack of tonsillitis predisposed rather than protected the patient from
subsequent attacks whereas a fulminating attack of quinsy often left a patient
immune to further throat affections.
Much is known about the uneven distribution of multiple sclerosis in the world:
its rarity in underdeveloped communities, in the tropics and sub-tropics, and its
prevalence in nothern temperate regions among highly civilized communities being
generally accepted. Collomb20, whose work in, Central and Equatorial Africa has
shown that multiple sclerosis is virtually non-existent among native Africans,
suggests that this could be related to the immunological responses of the African
differing from the European in some way and this could be true of S.E. Asia
also. I must confess that as a theory it attracts me more than do the numerous
speculations that have been indulged in as to the possible role in aetiology of
climate, sunshine, cosmic irradiation effects, diet and character of the subsoil
and its composition as regards trace elements. Natural immunological differences
might explain why native-born white South Africans are virtually immune whereas
if they migrate to Europe they become as prone to the disease as are Europeans.
One is reminded of the plight of the population of Tristan da Cunha who were so
subjected to catarrhal respiratory infections after they had been temporarily
evacuated and brought to England and of the St. Kildans and other isolated
communities in the XIX century who dreaded so much the arrival of ships which
could convey "boat fever" to the islanders.
Multiple sclerosis had its origin in the old world. Fifty years ago there may have
been grounds for attributing its rarity elsewhere to ignorance of its clinical features.
In the mid XIXth century Charcot pointed the finger at English neurologists in
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where the disease was only infrequently reported before the First Great War. But
to-day the features of the disease are too well-known everywhere for it to escape
attention and its uneven distribution in the world population has been transformed
from the status of an "impression" to that of a fact, proof of which can be found
in the many statistically-significant survey reports that have been published.
Nowhere, however, has the disease been found to be epidemic and this encourages
the belief that there must be two factors involved in aetiology: a fortuitous
"contaminating" factor, if I may use the expression, and an environmental factor
which lowers the resistance of communities and enable the contaminating factor
to affect a greater number of persons. In the Faroes, for example, multiple
sclerosis was unknown forty years ago2l but the prevalance there to-day is still
unnaturally low as compared to Iceland, Norway, Denmark, and our own country22.
The Faeroese, although fast becoming civilised in the sense that they use washing
machines, detergents and even packaged foodstuffs, still remain much of their
primitive habits and this could be related to differences in their immunological
responses as in Thailand. One would like to see serological investigations being
made in Thailand of random samples of the population and of patients who have
recovered from acute encephalomyelopathy. Samples from children should also
be included because it is known that multiple sclerosis has a prolonged preclinical
phase and that this most often coincides with the first two decades of life; regarded
as the period of maximum susceptibility. The "contaminating" agent may prove
to be a virus or a toxin, which interferes with enzyme activity and the metabolism
of myelin. Comparative studies of the blood groups and of the results of electro-
phoresis of the serum and cerebrospinal fluid are also required.
Parasitic Diseases of the Nervous System
Examples of parasitic infections of the nervous system seen in Thailand are
amoebic brain abscess and oerebral malaria. In addition to protozoal infections,
metazoal forms are common e.g. intestinal flat, round and thread worms, but
apart from cysticerosis I saw no cases with neurological complication. In Thailand
it is uncommon to detect radiological evidence of calcification, in cysts, either in
skeletal muscle or in the brain, and this is not due simply to the recency of
lesions. I was assured that even in longstanding cases, with pronounced epilepsy
or dementing symptoms, calcification is often not seen. The Thais are not un-
cooked, pork eaters, however, and the disease is probably not so frequent there
as it is reported to be in China.
More common in Thailand is the habit of eating raw fish, shell fish and snails.
Throughout the country snails are regarded as a delicacy and as the creatures can
readily be caught in gardens or in the waters of the "klongs" or canals they are
much eaten by poor people. The snails are thought to have therapeutic value
and a writer in a Japanese language newspaper23 actually extolled them as being:
"effective against tuberculosis if swallowed alive". As for slugs: these were helpful
in improving the voice of "Ballad chanters" and a raw diet in general was recom-
mended for "cleansing the blood". In the tropics slugs and snails often act as
intermediate hosts to a nematode. Angiostrongylus cantonensis, the natural habitat
of which is the lung of the rat. It has been recovered from these rodents all over
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Australia. It was first described by Chen in 193524. Rat droppings containing
larvae infect wet ground and are taken up by slugs and snails which, like man,
play the role of intermediate hosts. Human infection is brought about by con-
suming them raw, through eating improperly washed vegetables or fruit, or even
by walking barefoot over damp ground, where the larvae from the bodies of
crushed planitaria are to be found23. Between 20-30 per cent. of snails contain
the larvae so that human infection is relatively common and several members of
the same household may be affected. It is also common in children who can be
seen any day rummaging about in the dirty water of the klongs for the creatures.
After ingestion by man the larvae penetrate the wall of the alimentary tract
and migrate to-the brain where they set up an encephalomeningitis. At post-
mortem examination worms of a diameter of 0.13 mm. have been found in the
periventricular white matter, in the meninges, cerebellar and cerebral cortices25.
In one case reported from Bangkok, a worm 13 mms. in length was removed from
the anterior chamber of the eye26. A somewhat similar worm is found in herrings
caught in temperate climates, the eating of which raw may cause intestinal
obstruction but not cerebral symptoms7. Proof that with A. cantonensis the brain
is the seat of attack in primates has been obtained from experimental infection
of monkeys28. In man the incubation period ranges from 2-4 weeks29 and diagnosis
is facilitated by the use of an intradermal skin test made with powdered A.
canbonenss in saline30. Some patients may show only isolated peripheral nerve
palsies, e.g. III, VI, VII nerve or musculospiral paralysis, the site of the lesion
being indicated by the occurrence in patients with facial palsy of associated loss
of taste in the anterior two-thirds of the tongue. In most instances however,
headache predominates in association with curious paraesthesiae in the head, body
or extremities and dementing features may be prominent. Later, vomiting and
drowsiness with clouding of consciousness supervene and there is neck stiffness
and then signs of meningeal involvement. The cerebrospinal fluid is under pressure
and shows a pleocytosis, counts of 500 cells per cmm. not being unusual and
20130 per cent. of them being eosinophils. The c.s.f. protein is moderately elevated
but the sugar content and chlorides are normal.
The following is a brief resume of a case I saw at the Prasat Institute. It is
fairly typical:
Thai policeman, aged 25. Admitted Prasat Hospital 6.12.64 complaining of headaches
and mental confusion. Headaches paroxysmal, severe throbbing, unrelieved by analgesics;
history nine days.
On examination: Temperature 37.5°, drowsy, stuporose; neck stiffness pronounced,
Kernig +. No skin rash. Fundi normal. Left VI nerve palsy and paresis of right VI,
affecting both voluntary and reflex eye movement.
C.S.F.: 246 cells per c.mm. (Neutrophils 9%, Lymphocytes 25%, Eosinophils 66%).
Protein 35 mgm.%.
Blood count: No anaemia; W.B.C. 4,500. Neutrophils 70% Eosins. 5%, Lymphos.
24%.
NOTE-For ten years or more has been eating raw snails all the year round. His
family do the same. Catches them by wading in klongs and washes them in vinegar.
Will eat one dozen at a time and likes flavour.
Treated by steroids, oral prednisoline 40 mgm. daily by mouth for one month, then
dose tapered.
89C.S.F. 25.12.64: 45 cells, Lymphos. 85%, Neutros. 15%.
12. 2.65: 32 cells, Neutros. 7%, Lymphos. 93%.
By 23.2.65, feeling well. No physical signs.
Cerebral Trauma
I have kept cerebral trauma to the end because the subject is of current interest
in Britain and the United States, not only on account of its relation to road
accidents but to boxing. The former, of course, accounts for the great majority
of head injuries in Thailand for, although roads are good and the Thais themselves
courteous, capable and quick-thinking drivers, the accident rate per driver, per
unit of time and distance driven is many times greater than in the United States.
Indeed, one well-known visitor to Bangkok is reputed to have said that "any guy
driving an automobile in this city deserves to be awarded The Purple Heart",
and this is probably no overstatement. Earlier this year local newspapers stressed
the need for reform in traffic regulations and pointed out that the fines imposed
for speeding were too lenient and that long-distance bus drivers, when they
became tired after lengthy spells of duty, had been known to turn the wheel
over to the conductor, who, of course, was not licensed to drive the vehicle.
Safety belts, too, appear to be little used.
But if road accidents provide the main source of cerebral trauma, one would
think that the yield per boxer (Thai-style), cannot be far behind, yet little is heard
of this aspect of that ancient sport, which is unique in its character and most
popular with all classes of the community. The contestants not only use their
gloved fists to deliver punches chiefly to the heads of their opponents, but they
kick, or as they call it "spurn", with the feet, dealing heavy blows either to the
head, side of the neck, body or legs. At other times a boxer will try to weaken
or knock out his adversary by delivering blows with the point of the flexed elbow
or by flexing his knee suddenly and bringing it forcibly into contact with his
opponent's upper abdomen or point of the chin.
Quite a classical ritual attends the fights. Entering the ring the boxers first
crouch on the canvas covering the floor, facing the direction of the place in which
they were born as they pray sincerely for victory. Then they proceed to perform
an elaborate mime of the art of fighting, which may last several minutes. Each
boxing camp has its own distinctive ritual and the intention is that a good boxer
should take pains to pay tribute in this way to his teacher. Some of the miming
is traditional and woven into the ancient history of Thailand e.g., "The Elephant
Stomp", "The Four-faced Brahma", and "The Making of the Garlands". A
sacred cord or thong, known as the Mongkon, is worn about the head during the
ritual but discarded before actual fighting commences. The boxers, too, usually
wear cords or charms around one or both biceps, which are kept on during the
contest. A hard sea shell or cup is worn over the genitals, but this is the only
protection permitted.
These preliminaries settled, the fight begins to the accompaniment of native
music provided by an orchestra of three or four men playing different instruments
-the "Pi'charva" or Javanese pipe, the "Ching" which is a percussion instrument
of the cymbal type and made of thick metal plates and the "Glaw-ng Khae-K",
a long wooden drum31.
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Knockouts are awarded after the referee has counted ten as in Western boxing
and, similarly, points are awarded for superior skill, when both boxers stay the
course. The only recognised fouls are wrestling, butting with the head, spitting,
biting or kicking one's opponent when he is already down or able to support
himself only by holding on to the ropes.
In all the fights witnessed it was evident that, whilst rules were carefully
observed and good sportsmanship prevailed, the boxers attacked each other with
great energy and with no trace of play-acting. Often they would become locked
together, as one tried to kick the other and his foot was caught, and fall violently,
still interlocked, to the canvas covering the wooden floor. I counted some 8-10
falls of this kind in a single round. The referee always did what he could to
prevent heads striking the floor directly but he could do nothing of course to
prevent possible decelerating effects on the brain. On one occasion I noticed that
a contestant had a recent scar over the right parietal region of the scalp. He
won his fight but I leamed that he had been operated upon only three months
before at the Prasat Hospital for a subdural haematoma! Five such cases had
been treated in that hospital alone in 1964.
However, because of its historic aura and the present interest taken in the
sport, both vested and purely sporting in nature, it is difficult to get reliable
information as to the frequency of head and other injuries, but that they occur
there can be little doubt and one might conclude that the following are the chief
risks attendant on the sport:
(1) Traumatic external popliteal palsy causing foot drop from kicking over
the head of the fibula, a favourite method of weakening an opponent. In Britain
where twenty examples of compression of the nerve have been described by
Garland32 the most frequent causes were sitting with the legs crossed and the
wearing of ill-fitting knee pads by coal miners.
(2) Kicks to the side of the neck with the bare foot (only covered with elasto-
plast around the hell and sole). I saw one man carried out unconscious after
such a kick which had clearly set off a carotid sinus reflex. Dr. J. D. Spillane,
who was also present at the time, raised the possibility of such direct kicks
damaging the carotid artery and leading to its subsequent occlusion.
(3) Direct blows on the head or rapid decelerating effects from falls, causing
laceration from contre coup or torsion effects and tearing of veins crossing the
subdural space, e.g. subdural haematoma.
(4) Blows delivered to the chin by the fist or knee causing a knockout, or blows
to the epigastrium causing sudden syncope from fall of blood pressure.
In conclusion one may perhaps be permitted to quote Dr. Prasop Ratanokorn
in the words of a Thai ballad-"You can measure the depth of the water by the
length of the stem of the lotus flower3". I have been trying to do this in selecting
these items to illustrate the extent and form of nervous disease in Thailand to-day.
There are other conditions of neurological interest which have not been mentioned
but, as I have suggested, the country is a vast natural laboratory and the oppor-
tunities for research only await exploration. One would like to see more exchange
91arrangements made for promising young Thai graduates to come to our country
for training and others, that is to say registrars from this country, taking their
places temporarily in Thailand for the first-hand experience they will gain there.
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